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3anoMHHaibanDC ycrpoficrsax 3BM, b paspa- 
6omcax cbctcm accorornnHoa naiuni. Ycr- 



pOdCTBO n03BQMCT HOBUCHTb 

Man^oHHyw rwoTHocrb, aaaexHocrfc a ynpo- 

CTHTb TCZHOAOrRX] opOHSBQACTBa 3a CHCT TO TO, 

tto noncryjupHM* bochtoi* HRttMpuaaua 
BhmanHCB as coenxseBHs c BBSKopasMepBOB 
crpyrrypoH r RaHecca aa AcaunDnre/cbaiXB 

OtOfl B0CBTC7U JapflAOB C anorfpOHHO-HOHHOfi 
DpOBOAHUOCTUO, HTO n03B0Jl2CT 3aiIRCUB3Tb B 

oarnaar* aH^wpMan^oo b qb$pobom ana 
aHanoro-AKCKpciaon bb^c 2 B-rc. 



o 

^1 



to 



7/ // V/ A / 


'//////, 

} )) h h // // 







5 

3 
Z 
1 



01/2. 1 . 



i 



HsotipereKae otbochtcs k BU^B&wremiHoS 
T PXHHu e h Mozxer 6urb acnaabzoQaRO s 
aaooMHHaiomHjs ycTpaficTBas 3BM, 0 paapa- 
6orrce cacrets ^c^o^^tmti w^k aanouBBatoinKx 
ycrpoftcTD, coaaaaae 6aatcoa aaaaHs c opaMuu 
aocTyoow, coaaaaac Daaeo-ayaao annapatypu 

HOCJOTO OOKOAeHHfl. 

B Kacroamee apetia HanunaoBaaHe noay- 

npOBOJtHHKOBOfi TeXHOBOIHR B O&iaCTH MHKpO- 

3flesTpoasKB r ccaaazss aagggps ss ar 
ycrpoacra orpamneao tcm» to aweerr orpa- 
KHKeHHyra nonsB^Bocrb SAetcTpoaao, (Sojumoe 
TenaoBuaeaeBxe q Grcoxmccrb npoaaBoacrBa 
(I. 21. 

Ccfi^iaC RffCT RBTeUCBBGQdfi UOBCK HODfcET 
OpKHQanOD (JjyHEHHOHBpoaaHHH Q npoH3Boacr- 

ea anecTppHHHit ycTpoftcxD c ucnonuoDaHHe^ 
cyaepMoaepcyAapHMii aacawfiaefi, xapaKTepaay- 
wntHxcff cdohmh waAHMH paawepaMH, paaao- 
o6paase&s #opw a Korcpwe noa BoaAefimaeM 
OuiexrrpOTecxtoro, MarmrrHaro nones hjuj cb&- 

TOQOfD OdrtyHCHHfl H3MeHKEOT COOH 3fleiCTpO#a- 

3K<tecKKe bah ooTUHecKBe xapajKrepHcntiaa. 

3tot ooaxoa OTKpMsae? qcpcqckthbu 
coa aaHao aaeicTpoHHKx. yctp o teo boboto 
noROJiesun, ocnonaiaHMs aa bobuz Mexaaaauas 
xpaaeaan a npeoSpaaoaaaun BB<t»puaW a 
noA&pe coOTDCTCTDyionppt Marepaanoo. Yct- 
poftcro, Koropue Moryr oftiaaaTb 6oaee 
BHCokofi naoTHCcrto aaeweaTGD, npccroS 
teraonoraefi b bhcokcS aaaenaccs^w. 

Kaoecma opraamecrcc© 3aaouaaannaee 
ycTpoacToo, coaepziamee aasoMBRaxon^yra Mar- 
puny be opraaHHecttOM aotmayaae, aereiCTopy 
aapecauH aennKjipaTOp, psracrp Macon. 3ano* 
MHsajontaG waTpanA raee? naTtccjioaxiyn 
crpyrcrypy (3 ). HeAocrarmotc aaaaorQ ycrpaa- 
cma flzuiserca cnoxmocrb a rpoMDaaxocTO- 
sanoMasBamiaeS Marpmcu it caworo ycrpoftCTaa, 
to Decern . cymecTDeaHo npn narorooAeaHH s 
^auiyarraoazx Caoi3bcot> d rpOMOsosocrb 
odycHoaaBHH TeM» «no DBeaea boohS anekeHnt 
-. perocTp wocaij. 

Haafoa e g fiasssaw s aas&AseMOuy sbas- 
erca sanoMHEiaiomea ycr pofl CTPO aa opraazrce* 
ceo ft. ccso&€« cccnwnaes *' as bcto*ihhe& 
mmanfly aapecmB irmn (X, Y • aapeca), 
aerarrofca'E $ax£OMBBa£omie0 MatpHUM. 3ano- 
Mmraro npfcQ sjtmen? warpEmK cocroa? aa 
aaafletrTpOTcGsam ocBOBaHBfl, aa soropoe 
•aaHBccHM ffDQ oa &a uHo nepcc aa Bi c yjiflpH m 
«od apoDQaamoD co caoo3 wojieKynspaoro 
BoacreAfl HHi^optjaaan wezxay bb ms n aaxmw»- 
KKa cnog (4). Qxofi wojieayHHpaoro acarrejifl 
^^^^P^^'iiftw ounoABcn oa opraaiwcccofl 
jByxKounoaesTHod camxm qkecjiht2jii>ko- . 
BoccraaooHTs/XKBoa napu cocohhchhS, tokhh 
sas 4>eppauca $eppoaeHHyu, opaearapODaB- 



am nepaeaaHiryAfljmo AB3^eirrpa«reacoMy 
caoiOv Upoaecc samica ocaoaaa oa gaji eaan 
TyaHeyrHpooaHHfl [4]. 

B H3BCCTHOW ycrpoBCTBe- opoaccc aaziHCB 
a CTHpaHHn a ai fropMaqBH npoHcxaaaT nocpca- 
ctbom aneirrpHHecttoro oojui, a cusTUBOHae 
onTwieacHM cnoco5oM, to cymecraeHBo yc- 
/lOznaaeT MexaaasM ooaan^ioaMpoaaKHA, 1109- 
TOwy paaMepu sano Mna a rom ero anexeirra s ero 
ggt^OPMSxpsoHsag ancTKccsa npn Tea se 
.TonojtorHHecKHx paaMepax MeraAUHqeacoA paa- 
«WP onpeAertaerca onra^ectcHM ycrpoHcreoM, 
t. e. Aajaaefinzee noQuxnexme uioraocra 
aaaoMHaaioaxHx aaeMearoo acnoiMwciao. Kpo- 
*ce Toro, ocmnecQOd CHBTusaaae Taxczse 
CHuaxaer aaaex»oc» pa6oru aanoHsaaiomcro 
aAeweara QciexccroKe caoxxaocra DosanaoKB- 
poaaaHa oora^iecaoro ay«s. 

3aaaiefi aaodpereaHfl aaaaercs noaumeHHe 
BBtJttpfcsanjtoBiioft tLnoTHocTH 3anoMgaaa anxero 
aneweara, jraaunieBBfi aaaesaocTB ero paSoru 
a npo cnwa aanmiBffeaHft^ 

flocTaaaeaaafl saaana pemaerca tcm, «rro 
MoneKyAspHuS aazxoMBHaionpdS: ancMear, co- 
Aepnamafi-. aaaAcnpaqeciroe ocHOBaHae, ea 
koto pee gaacccaM aaa Baaauao acpneaajcDcy- 
Aapaux caos DpoBQaaazcoa co caoog Manetcy- 
Aapsoro ' BocareAS aa^bpuaaaii Hexxny hhmh 
a aaxmccBUfi caoft, aa caoft npoBoa- 



as aapaaon c an escTpoHao* aoaao& 
npoBoasMocr&ro- c pacaoaoKeaauH hb aew 
caoeu HOAenynapaoni aocaicAg HB4>opManHH, 
BtmoAaeHHoro aa coeaaRanufL c aaaKopaaMep* 
aofi crpyinypofi, aacspsrao fQueassomB^] o 
pa6oMeM aaanaaoHe bpaBoaaMccn c sanaoio 
uatjipaaofi aaa aaaaon>-ABCsp€THQ& EtE^wpHa- 



OTAHHBTejaam or nporomna ap&raHaxc&MH 
sDAaerco: aaaeceana aoaoABBTeA&abro caos. 
Kccnreak aapaaoD c ancuTpoHBo- bobhq S npo* 
DoanKomw; MoaeKynjipaH& bocwtca& aat^op* 
waitGEj B paccaAOHgHmtfr aa woe aocanreAa 
aapgflDDy pmamaeB aa coestBBeazui c kssko* 
pat M p p aoQ cTpyrcrypoS, Awmperao BaMCHioo- 
opiM 0 paocraeM aaanaaose npoBoaaMocrb c 
aaaaoiTo CH^poooQ saw aaaaoro-ffacKpeTaoft 



riOfiCZS 00 OaT€HTH0& H BayHHO-TeXHHHe- 

cscbm BcrovBaxcau aa^pMan^m, aaaAaa ypoa- 
Efj -reaazHH ae busbba ycrpoftcTB, 
zapac repuay amnsccB npasaasaMBi ecichtk^ihh- 
mh cyo^ectBCHaHM npBSHnrcflM n. coBoaoaioisDax 
c OTAH«sareAKRutin npsaaaKatia aasBAseMoro 
aaoSpereRBa, c5ecn edemata mEMn AocrmteKne 
TexHa^eatoro pesyaMara. CaeapaaTeabao, aa- 
BanaeKoe aao6pereaae CD onie tCT B ycf Tpe6oaa- 
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HtUO "HOBH3HO&" 8 "H30$peTaTeJttCKHH ypO- 

eeub*. 

HcnojnooaaHBe b KonenyASpHow saaoMB- 
Hatomew aneMeare xHHH^ecioD: coeystHeaHft c 
HH3KopaaMepMO& crpyinypoa ofiycnoaaeHo tcm, 
vto coeoHBeHoa c HsaicopaaMepHoft CTpytrrypotf 
xapamrepnayiorrcfl aAeirrpoHRoft CTpytnrypaog 
HcycToflrmBOCTbia u noa BoaAeHCTsaeu spars- 
Mecrcoro artejcrpa^ecKoro no/us aporqcoabt 
o6patfZM08 aneirr pomo-cvpy iiTypHoe npecdpa- 
aoaaHHe. 3/ieirrpoHHo-cTpyKTypHTC npeoopftio- 
aaKfle hoa AeKcnjaew aneiopB^ecKoro nana 
opoHcxoffHT sa cqet sepeaoca aapafla aa oios 

C 3/lCKTpOHHO-HOHBOfi m»BOflH2^CCCMO T npHBO- 

Asntero k cymeci ueHHOwy hsmch&bxk) nposo- 
AKMOcra MOJiercy^apHoA cwcrewM: nepocoa 
jHanetcrpHK-Mera^fi una nojrynponoABHic. 

Ha <&ar. I npeacranAeaa ocewa nonepe«t- 
noro paapeaa Mofieccy^npHoro 3anoMHnawmero 
D^eMCKTa. 

3anoMHHatomKfl 3jicmcht coaepxurr ah>- 
^cirrpHHeaxoe ocaooaaae 1, sa tcoropoc 
HaueccB aioB npODonHHKOD 2. noaepz Koroporo 

HaHeCEH AOGOAHBTeJCbHHS ABCJCpCTHU& CTIOft 

KocHTcicfl sapana c wearpoHHO-BOHHofi npd- 
BOUHMOCTbio, uanpHMep, 
Kyn^pHoro hocbt&i& mufropuAwm 4, 
pacnoAoxseaaufi aa caoh Roorreaa aapana, 
Bunajwea hs opnearHpooaBBoro oocabbchbs c 
KuaKopaaMepaoS CTpyoypoS, aaxrpaHep, aa 
TCTpaanaHjmHcmHweTaHo (TSNG). Graft apo- 
boakhkob 5 Baseceg opToroHaaaao cacao 
apoBoaHsncoB 2. riosepsr crpytrrypH ouncuraea 
waorrawfi cnoft <k 

3anoMHHatoumfl Metaeur paooxaer caeay- 
mddim ctipaaotx. npo aamacH Aora*eatofi "l* ' 
Ha npoaoaHHKH 2 s 4, Korropue aaAflnnca X 
k Y aApecaua sano«HHaraniefi waTpnuH, 
noflaercs • sway jxbcnoe .. HaapaaeHao Emc. 
npesNmaTonwe noporosoe jkanpaxceBBe Eoop., . 
ttoropoa onpeaejiaeTca .aoBupersuM cocTaaaw 
Hcnortbayetats coegpHBaHfr. flocae aaaHCtmar 
(oatero aAanporaeataro HMny/nca coajwrmae- 
Bae MooM naamawb - aAeueara nepexoAfi* H3> 

BtdCCEOOMHOrO CCCTCOHHfl 0 BB3K00MB0& IIpS 

CMHTMnawrm BBiJmpMflnjra aa Te xce aapecsM© 
DpoDomtam oOAaereo tcoarrpaAbBce aanprnxe- 
Rue a EoL» no mjepdhh©. weHwae Bnopu. Ho 
BfinuHuue opoTCsaeuson too mohho cyn&nti o 
coctoshhh aanoMHBQwmero ajieneHTa: bbtso- 
owbos cocToaHm - npn sanaca /loraHecKofl 

T, HJIEJ BMCOtCCOMBCe COCTO&HHC • Bpa 3aiXBCB 

^rorHHeotoro °(T t mm aacSopor. Opa cTHpasHB 
KB^apuaxpna aa cooTBCTCToyranxHe bbdoaw X 
h Y noaaetca mwym&soa Baflpa^^aae Ecr.. 
CooTBercraytoasaa jrorpaKHa pa6orw saixoMB- 
Hammero xneMems npcacTannena aa 4>ht. 2. 

ripouecc aajniat oaw aa ctct Toro, «rro a 
MonetcyAapaoft escrows c urotcDpaawepHoa 
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CTpytrrypBoft nois BoaacBcroHCM apammeHHflra 
Baapaneacui npouacQag? ra«eflenHe ajiesrpOB- 
Roro pacnpeaeaeHBa r nepesoQ as coctoshha 

C HHaiCOfi CipODOAHMQCrbtQ B C0CTO2BBB C 

BtdCosoR apoBQORHOcTuo MQaeaynflpBoa cacre- 

MU. 

KaraMecraeHBHc xapaKTepacrHm aaconBo* 
ro a KoeeHBoro cccranuw 3aoBCOT ot aaaa 
BcaoabayeMus coothcsh£ u cTcncaa aoa^ea^ 
CTBfla Ha Rax. 3aaaaaa opma a vemramy 
AeflcsBHH aaetcTpaveowfo no^a uoseo bos- 
yvam sajtanHoe ana^eaBe opoaoABKoctB, t.c 
aaflauaa opeMB h amy doaafi&maa, noaaaa& 
onpeaejiesByio uonx^ssy aapafta moots? nan- 

yHHTfr 3SAaHB08 BaMeBSBBe npOBOZpSKCCTK. 

HjMepaa cooTDeTcvuyToatee conpOTRBjiesae 
moqbo nwryRHT* BB(tK>pMaiBso a wvfcpaBQt& 
bjbs. aflajioro-OBclipoBOka brab; <rro b cbokt 
o<<epea» yBejiH^HBaer UB^opMauBOBHyio curor- 
HOCTb Ha ejjHHHAy noaepxaocni. 

PcayjttraTH tipoacpKU pa6onru onuTBoro 
oSpaaaa noxcaaans, tno ripa paaasnRUSt 
3ua«{eBHar EW a apeMesn aosateftcraBff 

MCHHCTCH npOUOAttMCCTt* OIQfl HOCHTeJlH HHSjXJ^ 

Maoaa, T.e. hact cr^6Baz>Raa oaxmcb KBiJsip- 

MaOBB B tmtfcpOBOM BAR aRaJXOTO-ABCSpdTBOM 

bbac 

CsBTuaaBBe RH^opMaonn npoHcxoaHTx*- 
nyreM BaMepeaaa cODpOTBBAeBBa h3bccthhmb 
MCTOAawa. 

CTapaaae BpooaaqnBTCfl noAa^eS aa aano- 
MKHaioniHft aaeMeas 3vxeRTpK^ecKon> noma 
otTparHofi ooAapaocm. 

BunoffBeaR& samuraeMoro MoneiryaflpHoro 
aanoMHBazoBiero aneueBra, o bhac oreeTaHHA 
a aeM cirda. aa coeaHaeHHs c HHjnopasMepHofi 
crpyscTypoS a cnoa c wbictpokbo-bobkoA 

npODCJAHMCCTKO- no5BonaeT; 

1. CIOBBCBTb BBlJrapttaAKOHByK) anOTHCCTb 

aano MHMaioaza po yc rpoB tt s a ao cpaBHeHma c 
noAyapooQABSzcoooft rexEOJionfeS. , B cnyiaa: 
HQAetcyAapBOH tesHonorasB tuiomaAa saBBme- .. 
Mac QABB24 aaeueBTBH naMaro paaaa A 2 (A 
mapcrea opooaajcBsay, o to bpcmb vast aaa 
noaynpQBOAHHKOBofi jesaaaom cooTaercTBy- 
wnffS aneMcar aaaauaer naomaAa okoao 30 
• ICQ A*. Haueaaa BCABMBBy EaoiL B BpeMS^ 
BOSAeBCTOBH H3 CAO& HOCHTOtfl BB4»p»aaBB 

xiQAyroov sanacb a. uhi^pobom has aaajtoxo- 
AHOCpeTHOM dbab. BoAee toro, a uoncsxyjxz^aa& 
TeKHQjBoraia mohho Aento ocymecTSJisTb oha- 
BgtqryK> crpyg r ypy, aepexoAan? k mhotooioh- 
BHM aaXUSKHBaXODIBM ycxpoBCTBaM; 

2. Tai&oe BunonaeaBd aanoMHaamgero aACMea- 
Ta aoaaojuer xwDHcam> BaAesaocT& pa6oTH a 
ya pocm rb ero aaroroaAeBRe a annmyamnKKx 

ocaaaaBaaa 

aa MoaetcyAapaoM apHHoana, onpcAcaaexca, c 
OABoft CTOpQHH npccToQ TexROAonieA aaroToa- 
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jxeBH*. rTponecc c6opm per/iaMcaTHpyerca 

OOpCRftJICHHHMH <$B3BXO-XHMH WXHMH yCflOBR- 

gMB CHHTOa, «rra npcAonpcfloucT u pociOTy 

HjrOTOBJICHKSt H SWCBTHTOOCI* rm !\**?? u ( t* 1 K . 

MonecyMpBHX rfpasoaaaafr a cacqoutumio, 
npoHB^cHRa <J>a3KHeoacc atKttexroB, onpegena- 

C Apyrofi cropoHM, iofiirroiHoe wynreecreo 
waicryAJjpHux aaoM&iea, Baiomnggxai uex* 
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Ay nvyMSL opToroHaroKMMR , 

MHoroxpaTHO ay&rapyior spyr apyra, Kpowe 
Toro, saaoMBaannnxa ancMear npocr b 
9jcczuyatax0ar, nc tax no oubhu b tot ace 
npoBonaaxaM npoaexoKKT chhtwbahhc, aanaca 
a crapaaae BH^opManaa, 

3aoBJueuoQ asoopcTtBRe npcAaaaaaqeRo 
Ana RcnaauoBaaaa ■ BKPoicaRTeHbaoa 



OOPWYJIA H30EPETEHH8 



GieAOBareAbBo paaroaoxeaaue AaaaeaipHme- 
cxoc ocaosaHHc a npoBOAHiro oepaoft rpynm*, 
npoBGUVfara aropoa rpynna, opToroaajiwate 
flpoBonaaxaM aepsoa rpynnu, sanoKKRUomaft 
aiofl, aa&mraua cnoa, omguwajQiuj/jtex Tc*t, 
kto conepoKBT cjtoa tiocsTtJUi aapaaa c 
SAerrpoRao-noaaoft opoBGSHMocnw, aanoMH- 



HWmafi CflOfr SMROUtHCH B3 COGAHHeSRa c 

aBSRopasuepaofi: crpyrrypoa a aaaecca aa 
aaxax3R> nutcpmocT* hpqbqabhxob rropoa 
rpymm, aa npoaoARaxax nepaod- rpymm 
nodCAOBareaLHo pacnomaceaM caoa hochtoaa 
Mpasa c anexTpoaao-Hoaaoa npoaoAHMOcrbK^ 
npoBOAaaxa aropoa- rpyma* n samaraua cnoft. 



4r ... 
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3axaa 

BHHHTM, Per. JIP Na 040720 
113*34. rca Moctta* Paymacaa aaM/5 

131873, Moots, Bepexmcaai Ha5 n 24 crp. 2; 
ITpoicDOACTBeHHoe npejuTpHSTHtt cOaram 
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) (12) Description of the Invention ? °7 ) 

(56) US Patent #3833894, G 1 1C 13/00, 1974 

Memory Element 

(57) The invention relates to the computing technology and can be used in memory 
devices of computers, in the development of associative memory systems. The device 
enables increase in information density, improvement in reliability, and simplification of 
the ma nufacturmg Pfgp^sses by maJcing the molecular data carrier out of a compound 
with a S^^^^^^^^j^^^^^^^ structure and applying it to an additional layer of 
the charge carrier with electron-ion conductance, which allows reading and writing 
information in digital or analogue-discreet form. (Fig. 2) 

The invention relates to the computing technology and can be used in memory devices of 
computers, in the development of associative memory systems, in development of data 
banks with direct access, in development of a new generation of audio/video devices. 

In the present time, the use of semiconductor technologies in microelectronics and in 
development of electronic devices is limited because of the limited electron mobility, 
large heat generation, and significant manufacturing complexity, [1,2] 

Presently, many organizations are involved in major research of the new principles of 
J functioning and manufacturing of electronic devices that use super-molecular assemblies, 

characterized by their small size, diversity of shapes, and by their ability to change their 
electrical or optical characteristics in response to electric of magnetic fields or 
illumination. 

This approach opens the path to the development of a new generation of electronic 
devices based on new materials and on new mechanisms of storing and processing 
information. These devices would have a higher density of electronic components, 
higher reliability and would be based on simpler technology. 

There is a known organic memory device, which contains a memory matrix on an organic 
compound, a detector, an address decoder, and a mask register. The memory matrix has 
a five-layer structure [3]. The deficiency of such a device is the complexity and 
bulkiness of the memory matrix and the device itself, which are very significant for 
manufacturing and operating the device. The complexity and bulkiness of the device are 
due to the introduction of the new element - memory matrix. 

The closest device to the current invention is the organic memory device comprising a 
power supply, address buses (X, Y - addresses), detector, and memory matrix. The 
memory element of the memory matrix comprises of a dielectric base, on which two 
layers of conductors are applied perpendicular to each other, a layer of molecular data 
carrier between the conductor layers, followed by a protective layer [4]. The layer of the 
) molecular data carrier is made out of an organic two-component system of an oxidizer- 



(0 
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reducer compound pairs, such as 1^^^^^^^^^ , placed orthogonally to the 
) dielectric layer. The writing process in such system is based on tunneling principle [4]. 

In the device described above, storing and erasing information is done using an electric 
field whereas retrieval of information is done optically, which significantly complicates 
the positioning mechanism. Hence, the size of the memory element and its data density 
are determined by the optical device, and therefore, a further increase in density of the 
memory device is impossible. Besides, optical retrieval of information lowers the 
reliability of the memory device as a result of the complexity of precise positioning of the 
light ray. 

The task of the present inventors is increasing data density of the memory element, 
improving its reliability, and simplifying its manufacturing process. 

The given task is solved by adding extra layers to the molecular memory element, 
/3 containing a dielectric base and two orthogonal layers of conductors with a molecular 
data carrier between them and a protective layer. The extra layers, added to the lower 
layer of the conductors, consist of a layer of a charge carrier with an electron-ion 
conductance with *lgyer^^ layer on top of it, made out of 

compounds with a l^^j^^^ ^^^^^^^l structure. The structure discretely 
changes its conductance in the working range of values as the digital or analogue-discrete 
data is written. 



The distinctive characteristics of the invention are: application of an additional layer of a 
charge carrier with electron-ion conductance; molecular dato carrier, located on the layer 
of the charge carrier, is made out of a compound with a ^^^^^^^ jMp g^^^^ 
structure, that discretely changes its conductance in the working range of values as the 
digital or analogue-discrete data is written. 



Our search of patent, scientific and technical information sources and the analysis of the 
level of current technologies failed to uncover devices, characterized by the significant 
characteristics of the current invention. Hence, the current invention satisfies the 
requirement of newness, and inventiveness.* 
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Using chemical compounds with a ^^^^^ ^11^^^^^^ structure in the 
Siu^^ on * e characte n sti c structural electron instability of 

l^^^^^^^^^^ ^^^il^ structures. Hence, in such compounds, reversible 
structural electron transformations take place under the influence of a critical electric 
field. The structural electron transformations take place due to transferring of charge 
from the layer with electro-ion conductance, which leads to a significant change in 
conductance of the molecular system: transformation dielectric-metal or -semiconductor. 

Figure 1 depicts a cross section of the molecular memory device. 

The memory element contains dielectric base (1), to which a layer of conductors (2) is 
applied, on top of which an additional discrete layer of a charge carrier with electron-ion 
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conductance, such as LiNbS (3), is applied. A layer of the molecular data carrier (4), 
i!l?Pj ? ^^ charge carrier, made out of a directed compound of a 

structure, e.g. tetracyanogenquinodimethane (TSNG). 
A layer of conductors (5) is applied orthogonally to the conductor layer (2). Protective 
layer (6) is applied on top of the structure. 

The memory element works in the following manner. During storing of information, 
when logical "1 " appears on conductors (2, 4), which are the X and Y addresses of the 
memory matrix, a pulse voltage E^te is applied, which exceeds threshold voltage 
Ethrcshoid, which is determined by the composition of the compounds used in the memory 
element. After the recording voltage pulse, the resistance of the memory element goes 
from a high Ohm value to a low Ohm value. During retrieval of information, a testing 
voltage E re ad, which is lower than Ethreshoid, is applied to the same address conductors. 
The amount of the generated current reveals the state of the memory element - low Ohm 
state reflects a logical "1", whereas a high Ohm value reflects a logical "0" (or the other 
way around, if the system is designed to represent logical "1" with high Ohm values and 
logical "0" with low Ohm values). To erase information, voltage E CTBSC is applied to the 
address conductors. The corresponding diagram of the memory device operation is 
presented in Figure 2. 

The information recording P£Qcg£^^ in electron structure in 

the molecular system of the ^^B^^ ^l^^^l^^l structure under the 
influence of the applied electric voltage, which causes the transformation of the 
molecular structure from the state of low conductance to the state of high conductance. 



The quantitative characteristics of the initial and final state depend of the type of 
compounds used and the electric field used to influence them. By selecting an 
appropriate duration and intensity of the electric field, one can obtain the desired 
conductance value. Hence, by selecting the duration and voltage of the electric pulse, 
one can obtain the desired change in conductance. By measuring the corresponding 
resistance, one can obtain information in digital or analogue-digital form, which in turn 
increases the information density. 

Experiments on the -prototype of the invention showed that the conductance of the data 
carrier layer changes with different Values of E^ and the duration of the electrical pulse. 
That is, the experiments show that the recording of information in digital or analogue- 
digital mode is happen^g^- . 

Information retrieval takes place by measuring resistance using known methods. 

Erasing of information takes place by the applying an electric field of the reserve polarity 
to the memory element. 



TT^i^^^ invention, in form of the combination of a layer of 

1^^^^ ^^^^^^^^^^^^ structure and a layer of electron-ion conductance, 
allows to: 
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1 . Increase information density of the memory device in comparison to the 
semiconductor technologies. 

In case of the molecular technology, the area of one memory element is A 2 (A is 
the width of the conductor), whereas for the semiconductor technology, the area 
of the corresponding element is 30-100 A 2 . By varying the value of Ewntc and the 
duration of the electrical pulse, one stores information in digital or analogue- 
digital form. Moreover, molecular technology easily lends itself to the 
implementation of a sandwich structure and allows for multi-layered memory 
devices. 

2. Improve the reliability of the memory elements and simplify their manufacturing 
and operating. 

The reliability of the memory elements based on the molecular principles is due, 
on one hand, by the simplicity of manufacturing. The assembly process is 
regulated by the specific physical and chemical conditions, which determined the 
simplicity of manufacturing and identicalness of the produced molecular 
compositions. That guarantees the exhibition of identical physical effects, 
determining the process of data storage and retrieval. 
On the other hand, the large number of molecular assemblies between two 
orthogonal conductors producing a reliable average effect. Besides, the memory 
elements are simple in operation since storage, retrieval, and erasure of 
information uses the same conductors. 

The current invention is designed for use in computing technologies. 



Design of the Invention 

Memory element, comprising serially laid out dialectic base; conductors from the first 
group of the periodic table; conductors from the second group, orthogonal to the 
conductors of the first group; recording layer; protective layer. The invention is original 
because it contains a layer of a charge carrier w ith glectron-ion conductivity; a da ta- 
recording layer made out of a compound with a ^^^^^^^g^^^^^^^ 
structure, which is applied to the bottom surface of the carriers of the second group. On 
the carriers of the first group there axe serially laid out a layer of charge carrier with 
electrbft-ion conductivity, barriers of thie second group, arid the protective layer. 
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